The aim of present paper is to report the results on the modeling of the crystal field and spin-Hamiltonian parameters of Cr 2+ doped in II-VI host matrix ZnS and simulate the energy levels scheme of such system taken into account the fine interactions entered in the Hamiltonian of the system. All considered types of such interaction are expected to give information on the new peculiarities of the absorption and emission bands, as well as of non-radiative transitions between the electronic states of impurity ions.The obtained results were disscused, compared with similar obtained results in literature and with experimental data.
Introduction
II-VI compounds are frequently studied materials because of their multiple applications [1] , but it remains still to research the detailed nature of the electronic properties associated with the transition-metal ions doped in such host materials. Most studies [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] reveals that these properties can be better explained if were taken into account beside the electrostatic interactions, the Jahn-Teller effect, spin-orbit, spin-spin interactions and Tress correction between the nd electrons of the transition-metal ions doped in semiconductors and between the ions and the ligands. The tetrahedral site symmetry of the impurity Cr 2+ ion doped in ZnS host matrix decrees, due to the static Jahn-Teller effect [2] [3] [4] [5] [6] , from tetrahedral (T d ) to tetragonal (D 2d ) symmetry, and gives the degeneracy of the energy levels [7, 8] Taking into account the spin-orbit, spin-spin and Tress correction change the values of these parameters. The host matrix ZnS has a blend type structure [17] and belong to space group
No.186 from International Tables for crystallography [18] . (Figure 1 ) Further, the degeneracy of these states is lifted by the spin-orbit, spin-spin and Tress interactions:
The superposition model of the crystal field is based on several postulates [9] :
The crystal field acting on the open-shell electrons of a paramagnetic ion is the resultant of a sum of contribution coming from individual ions in the crystal.
(ii) Only contributions from the neighbouring ions (ligands) are taken into account.
(iii) Each single-ion contribution in the sum is axially symmetric about the line joining its centre to that of the paramagnetic ion.
The EPR spectrum of Cr 2+ doped in ZnS had been measured by Vallin [7] and discussed in [8] . The ground-state splitting of 3d 4 where R and θ denote the bond length and bond angle, respectively, q is the charge of ligand, e is electron charge.
Results of calculations and discussions.
There was determined the distortion parameters of the local lattice structure for Cr Using the formulas obtained from the superposition model for the CF Hamiltonian [9] and adapted for the 3d 4 The obtained results are in good agreement with the experimental data.
Conclusions.
We have studied the crystal field and spin-Hamiltonian parameters of Cr 2+ ion doped in ZnS , in the frame of superposition model of crystal field, using the complete diagonalization of the Hamiltonian of the system. Due to the static Jahn-Teller effect the tetrahedral T d site symmetry decrees to tetragonal D 2d symmetry, and gives the degeneracy of the energy levels. The spin-orbit, spin-spin interactions and Tress correction also, further split the energy levels. All this interactions have been taken into account. The obtained results are in agreement with similar one published earlier and with experimental data.
